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Synopsis

Controversy over the taxonomic affinities of Sivapithecus africanus from Miocene deposits in Kenya has
been increased by doubts about its provenance. One specimen is known to be from middle Miocene

deposits on Maboko Island, and the only other specimen of 'known' provenance is the type specimen
(M 16649), which is reported as coming from Rusinga Island. There is considerable doubt over this,

however, so X-ray fluorescence spectrometry (XRF) of the matrix of M16649 has been attempted to try
and establish its site of origin. The XRFspectrum for M16649 shows great differences from the range of

patterns found for the Rusinga Island sites, and it shows the greatest similarity with the spectra from
several different levels of the Maboko Island deposits. In some ways, however, the XRF spectrum for

M16649 is unlike any of the samples tested, so while it can be concluded that this specimen probably
did not come from Rusinga Island, it is not yet clear where it did come from.

Introduction

Sivapithecus africanus was first described in 1950 on the basis of a maxilla (registration number
M16649) and two isolated teeth (Clark & Leakey 1950, 1951). These specimens differ morpho-
logically from other East African Miocene dryopithecines, although the maxilla was initially

assigned (Maclnnes 1943) to a species of Proconsul Hopwood 1933. Clark & Leakey (1950, 1951),
in the first major revision of the East African Miocene Hominoidea, redescribed the specimens
and recognized their differences from other specimens of Proconsul by assigning them to a new
species of the Asian middle to late Miocene genus Sivapithecus. This view gained some measure
of support when Simons & Pilbeam (1965) synonymized S. africanus with a previously-described

species of the same genus, calling it Dryopithecus (Sivapithecus) sivalensis (Lydekker, 1879). Two
years later, Leakey (1967, 1968), who never accepted Simons & Pilbeam's synthesis, referred

Sivapithecus africanus to the genus Kenyapithecus, which had as its type species K. wickeri from
Fort Ternan, Kenya (Leakey 1962). Pilbeam (1969) and Andrews (1971, 1973) later synonymized
Kenyapithecus with Ramapithecus and referred all the 'K. africanus' specimens, including M16649,
to species of Proconsul (or as it then was, Dryopithecus). The situation still remains, however,
that these specimens are very distinctive, with at least two autapomorphic characters and only
one synapomorphy with later Miocene species of Ramapithecus, Sivapithecus and Dryopithecus,
so that on present evidence there is no justification for retaining them either in Proconsul or in

Sivapithecus. This uncertainty is increased by doubts over the provenance of two of the three

known specimens.
One of the isolated teeth attributed to

'

Sivapithecus africanus' is the only specimen of confirmed

provenance. This is an upper molar (specimen CMH26 in Clark & Leakey 1951
;
KNM-MB107

in Andrews 1973) and it is said to be from middle Miocene deposits on Maboko Island, Kenya.
The other isolated tooth is from an unknown locality in western Kenya (Clark & Leakey 1951),
and the third and only other specimen is the type specimen, M 16649, which is said by Clark &
Leakey (1951) to have been recovered from early Miocene deposits at R106 on Rusinga Island,

Kenya. In the first description of the specimen, however, Maclnnes (1943) did not identify the

locality: the collection as a whole was made in 1932-35 by L. S. B. Leakey's East African Archaeo-

logical Expeditions to Rusinga Island and Songhor, but at least one of the specimens, the mandible
of a cercopithecoid primate, is almost certainly not from these early Miocene deposits but from
Maboko Island, three to four million years later in time. Because the preservation of M16649

is unlike that of other specimens known to be from Rusinga Island, and in particular R106, we
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have examined the matrix from the specimen by qualitative X-ray fluorescence analysis and

compared it with matrix samples from a number of Miocene localities in Kenya to try and
determine which locality it may be from.

Methods and results

Matrices taken from 28 East African specimens in the collection of the British Museum (Natural

History) were sampled. These represented six East African Miocene sites. Weconcentrated on
material from Rusinga (14 samples), Songhor (4 samples) and Maboko (7 samples) and took

single samples from several other sites.

X-ray fluorescence spectra were recorded using a Philips PW1140 generator, PW1540 gonio-
meter and PM800 flat bed recorder. Samples of the finely powdered matrix of 150-160 mg were

weighed out and distributed in an even layer over a Mylar film in a standard Philips sample
holder before being placed in the X-ray beam. Instrument and running parameters are listed in

Tables 1 and 2. A blank Mylar film was run to determine impurities in the tube.

Eight of the samples, including the matrix of M16649, were run again in the same conditions

but using larger samples of powder (500-700 mg) and a chromium tube in place of the tungsten
tube. This allowed a check to be made for those elements (tungsten, nickel, vanadium) that are

masked by the lines of the tungsten X-ray tube. The spectra derived from the different tubes,

however, cannot be compared directly since some elements are energized more readily by one
tube than by the other.

A rough estimate of the relative abundance of the different elements present was made by
measuring the heights of the lines presented by each sample. These heights were all normalized

to the tungsten Lyi line at 20=31-66. The figures obtained, while not calibrated for quantitative

determination, were tabulated (Table 3) so that comparisons can be made of the different samples
with each other and with the sample from M16649. The plot for M16649 was read last to avoid

bias in interpretation.

Conclusions

RUSINGA ISLAND. In general the matrix samples from Rusinga Island have relatively high con-

centrations of copper, iron and titanium and contain appreciable amounts of zirconium. Zinc

and manganese are not important constituents. Yttrium and barium are often not present and it is

unusual for the material to contain lead or vanadium. Rubidium is usually present.

MABOKO.The samples from Maboko contain relatively high levels of manganese and vanadium.

Zinc, copper, iron, titanium and potassium are less important than they are in samples from

Rusinga. Yttrium, lead and barium are usually present whereas rubidium is only present in very

minor quantities.

SONGHOR.The four samples from Songhor have relatively low concentrations of zirconium, lead,

zinc, iron or vanadium. Strontium, titanium and calcium can also be rather low. Neodymium
was not detected in any of the four samples nor was potassium clearly present in three of them.

Sivapithecus africanus, M16649. The matrix from this specimen contained relatively high levels

of zinc, manganese, vanadium and calcium, but comparatively low levels of copper, iron and

potassium. There were clear peaks for yttrium, lead, neodymium and barium. Rubidium was not

detected and zirconium is probably not present. The presence of yttrium, barium, neodymium,
lead and vanadium and the absence of rubidium make up a pattern that is very different from the

Rusinga pattern. In many respects the XRF spectrum of M16649 is more like those from the

Maboko Island samples, but between these also there are differences, for instance in the presence
of rubidium and lower levels of lead in the Maboko samples. It is concluded, therefore, that there

are very strong reasons for doubting the reports that M16649 is from R106 on Rusinga Island

and that it may be from Maboko Island, but that the data are insufficiently conclusive to show

definitely which site it may be from.
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The results of this analysis would seem to indicate the value of carrying out further work along
these lines. In the first instance, samples of controlled provenance should be collected rather than

relying on matrix samples from specimens collected many years ago. A wider variety of localities

could be sampled and much larger samples would be available, and in addition to XRF their

mineralogical and elemental characteristics could be determined.
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Postscript

Since writing this report, Dr Martin Pickford has found in the collections of the British Museum
(Natural History) the broken fragment of a left P3 from Maboko Island. It is clearly labelled as

coming from Maboko Island and has been registered M36370. It has the same combination of

grey enamel and white bone seen on M16649 and, although no matrix is preserved so that it

cannot be compared directly with that specimen, the colour similarity, which is unique to these"

two specimens from the Miocene of East Africa, must be considered additional indication that

they both originated from Maboko Island. The specimen itself has a robust crown with a broad

flattened anterior wear facet. Enamel thickness varies up to 1-1 mmat the break on the buccal

face, and although the tip of the crown is broken it appears to have been low-crowned. M36370

is thus consistent in size and morphology with the other specimens of
'

Sivapithecus africanus'.
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